Abstract. Systemic Epstein-Barr virus (EBV)-positive T-cell lymphoproliferative disease (EBV + T-LPD) occurs mainly in Asia and South America and is extremely rare in adults. The disease is characterized by a clonal proliferation of EBV-infected T cells with a cytotoxic immunophenotype and is associated with a poor clinical outcome and can be life-threatening. The majority of the patients have evidence of systemic disease, often with lymph node, liver and spleen involvement. The present study describes a case of adult systemic EBV + T-LPD with high fever, systemic lymphadenopathy, hepatosplenomegaly, nose-pharynx neoplasm, pancytopenia, EB virus infection and proliferative bone marrow, with the aim of improving the understanding of the condition.
Introduction
The oncogenic potential of Epstein-Barr virus (EBV) is associated with its ability to infect and transform T lymphocytes into continuously proliferating lymphoblastoid cells. The virus has also been implicated in the development of T-cell lymphoproliferative diseases (T-LPDs). EBV-positive T-LPD (EBV + T-LPD) includes the polyclonal, oligoclonal and monoclonal proliferation of cytotoxic T cells (1) . This disease is rare, with high rates of morbidity and mortality and is more prevalent in Eastern Asian countries (2) . The disease is associated with a poor prognosis, a progressive clinical manifestation, diverse pathological types and cell clones and numerous stages of development, which are different from either the benign lesions of infectious mononucleosis or typical lymphoma lesions. To avoid over-and under-diagnosis, the possibility of a single disease having different stages of development, as well as the consideration that the combination of clinical and laboratory findings with the pathological and immunohistochemical characteristics can be beneficial in reaching the correct diagnosis, should be taken into account. The present study describes a case of adult systemic EBV + T-LPD (ASEBV + T-LPD).
Case report
A 21-year old female patient with a 20-day history of high fever, fatigue and yellow sclerae was admitted to The Union Hospital, Tongji Medical College (Wuhan, China) on September 1, 2010. The patient had no other medical history of note. Written informed consent was obtained from the patient for the present report. The physical examinations that were performed on admission showed yellowing of the skin and sclerae, a soft lymph node without tenderness in the left of the neck and the right side of the groin, and grade Ⅲ-bilateral tonsillar enlargement with pus emboli. The liver could not be located through touch, but the spleen was felt 3 cm below the rib. The results of the laboratory tests performed are shown in Table I . The cytological examination of the bone marrow exhibited karyocytic hyperplasia (Fig. 1) . Granulocytes accounted for 43.0% of the cell population, erythrocytes for 34.5%, lymphocytes for 19.0% and heterotypic lymphocytes for 3.5%. Flow cytometric analysis of the bone marrow revealed a reduction in the cluster of differentiation CD3 + CD4 + /CD3 + CD8 + ratio, with a value of 0.57. Lymph node immunophenotyping showed that lymphocytes accounted for 80% of the karyocytes; of the lymphocytes, ~40% were B lymphocytes and ~58.75% were CD56 + cells. The CD56 + cells were additionally found to be positive for T-antigens, such as CD2, CD3, CD5, T cell receptor (TCR) α/β and human leukocyte antigen (HLA)-DR, suggesting the existence of abnormal natural killer (NK)/T cells. Pathological examination of the cervical lymph nodes revealed that the basic structural features, including lymph sinus and reactive lymphoid follicles, were present. Immunohistochemistry showed that infiltrated cells were T-cell-restricted intracellular antigen 1 (TIA-1) (+), Ki67 (+) (20% only), CD4 (-), CD8 (+), CD2 (-), Adult systemic Epstein-Barr virus-positive T-cell lymphoproliferative disease: A case report CD5 (+), anaplastic lymphoma kinase (ALK) (-), CD20 (+), CD3 (+), CD21 (+) (follicular dendritic cells only), CD30 (-) and paired box protein Pax-5 (-) (Fig. 2 ). The pathological diagnosis was atypical T-cell hyperplasia of the lymph node. The patient was administered liver protection treatment and supporting therapy, which led to the gradual recovery of liver function; however, she still presented with fever and superficial lymphadenopathy, resulting in the suspicion of lymphoma. On September 18, a neoplasm was found in the region of the pharynx lying above the soft palate of the patient, and she was subjected to tonsillectomy and neoplasm biopsy. Pathological examination of the nasopharynx and bilateral tonsil showed chronic inflammatory changes (Fig. 3) . Immunohistochemistry of the nasopharynx showed that the infiltrated cells were diffusely positive for CD20, CD3 and Ki67 (outside the germinal center) but negative for CD15. A small number of cells were positive for CD30.
Due to the atypical nature of the pathological characteristics, the patient visited another hospital (Beijing Friendship Hospital, Capital University of Medical Sciences, Beijing, China) and was examined for other cervical lymph node markers, giving the following results: Myeloperoxidase (MPO) (-), CD34 (-) and EBV-encoded RNA (EBER) (+) (Fig. 4) . The cells exhibited marked proliferation and morphologically resembled lymphoma cells. T-cell markers were expressed in the proliferating cells, with the exception of CD2, indicating tumorigenesis; however, the absence of tumor-related immune markers did not favor a diagnosis of lymphoma. EBV-infected lymph node inflammation was pathologically diagnosed. On September 28, the body temperature of the patient continued to rise (maximum, 40˚C), and numerous pus emboli had adhered to the posterior wall of the nasopharynx. Magnetic resonance imaging (MRI) of the nasopharynx revealed a thickened mucous membrane but no signals indicative of an abnormal mass. The antigen receptor gene rearrangement test and the immunoglobulin heavy-and light-chain gene rearrangement studies by polymerase chain reaction failed to demonstrate conclusive evidence of a clonal B-or T-cell population. The conventional chromosomal study revealed a normal karyotype. Given the changes in the condition of the patient, ASEBV + T-LPD was clinically diagnosed. During hospitalization, the patient was given anti-infection treatment (cefepime, fluconazole, etc.); her body temperature returned to the normal level, the jaundice disappeared and no systemic superficial lymphadenopathy or hepatosplenomegaly was detected. The patient was discharged on October 15, 2010 following the improvement in her condition. During a two-year follow-up period the patient had no fever or enlarged superficial lymph nodes, and the peripheral blood examination and liver and kidney function tests were normal.
Discussion
The incidence of EBV infection in the Chinese population is 90%, and EBV is the common pathogenic factor of numerous diseases, including infectious mononucleosis (IM), Burkitt lymphoma and NK/T-cell lymphoma (3, 4) . In addition, EBV infection is closely associated with certain LPDs that are in a stage of development between tumor and non-cancer. In 2008, the World Health Organization classified EBV + T-LPD (1) into childhood systemic EBV + T-LPD (CSEBV + T-LPD) and ASEBV + T-LPD. ASEBV + T-LPD is a rare disease characterized by EBV-infected T-cell proliferation with a cytotoxic phenotype. It has been suggested that, in the early stages of CSEBV + T-LPD, EBV-infected cells exhibit poly-or oligoclonal proliferation, which often progresses to monoclonal proliferation in the later disease stages (2), suggesting that CSEBV + T-LPD is essentially a disease spectrum that incorporates different stages of development, ranging from benign to malignant proliferation (5). The case reported in the present study was clinically characterized by a subacute onset, moderate-to-severe fever, systemic lymphadenopathy, hepatosplenomegaly, swollen tonsils, bronchitis, jaundice, pancytopenia, EBV infection and bone marrow proliferation. Pathological examination of the lymph nodes revealed expansion of the interfollicular area, which was diffusely infiltrated by a polymorphous infiltrate of small-to-medium-sized lymphocytes, plasma cells and immunoblasts. In terms of immunohistochemistry, the infiltrated cells had a strong, diffuse positivity for CD3, CD8, CD5, TIA and EBER, and CD20 staining was present in admixed normal-appearing B-lymphocytes. The infiltrated cells were negative for CD2, CD4, CD30, CD34, CD117, MPO, ALK and latent membrane protein 1. Overall, the pathological and immunohistochemical studies of the cervical lymph nodes were indicative of early-stage disease, which is coincident with the A1 category from the classification of EBV + NK/T-LPD proposed by Ohshima et al (2) .
In the present case, the patient exhibited a grade Ⅲ-bilateral tonsil enlargement with pus emboli; bone marrow smear showed heterotypic lymphocytes accounting for 3.5% of the cell population. Immunophenotypic analysis of the lymph nodes revealed that the CD56 + cells accounted for 58.75% of the lymphocytes and that T-antigens, such as CD2, CD3, CD5, TCR α/β and HLA-DR, were also simultaneously expressed in certain CD56
+ cells, which could be considered as abnormal 
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NK/T cells. As the disease progressed, a nasopharyngeal neoplasm was detected, which, based on the clinical features and immunohistochemical analysis, could have led to a misdiagnosis of NK/T-cell lymphoma. NK/T-cell lymphoma characteristically arises in the nasal cavity or surrounding structures and manifests as a destructive midline facial lesion with tumor cells expressing CD2, CD56, cytotoxic granule proteins, cytoplasmic CD3 and TIA-1, but not CD3 (6, 7) . Although the immunophenotypic analysis of the cervical lymph nodes in the present case revealed abnormal NK/T-cell proliferation, the tonsil and nasopharyngeal neoplasm biopsy indicated inflammatory changes, and the nasopharyngeal MRI scan showed a thickened mucous membrane but no signals indicative of an abnormal mass. The immunophenotyping of the cervical lymph nodes showed negativity for CD2 and positivity for CD3. A number of the present findings indicate the possibility of progression to NK/T-cell lymphoma, and due caution should therefore be taken. These findings included the fact that i) the infiltrating cells were small-to-medium-sized lymphocytes with large cells exhibiting different degrees of atypia scattered among them; ii) CD8 expression was present in the majority of the cells; iii) there was diffuse CD3-positivity; and iv) the Ki67-positivity was <30% (5).
The differential diagnosis of ASEBV + T-LPD versus IM was raised due to the atypical pathology of cervical lymph nodes. The clinical and pathological diagnosis of IM was described by Chen et al (8) and Zhou (9) . The characteristic pathological changes described included expansion of the paracortical area and morphological changes in the B-cell differentiation spectrum (lymphoblasts, immunoblasts, plasmacytoid cells, mature plasma cells), with CD3-positivity and varying degrees of scattered CD20 and CD30-positivity; however, in the present case the lesion did not contain CD30 (+) cells and the pathological examination of the lymph nodes did not demonstrate the typical pathological changes of IM, i.e. B-cell differentiation spectrum changes. To avoid over-and under-diagnosis, it is necessary to consider that a single disease has different stages of development, and the combination of clinical and laboratory findings with pathological and immunohistochemical features is beneficial for the correct diagnosis.
